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Translation from French 



The purpose of this invention is to perfect devices for reinforcing vessels in the human 
body, particularly in the treatment of stenosis. 

The blood vessels%arteries or veins%can narrow, particularly in elderly people. This 
creates serious circulation problems, such as atherosclerosis or phlebitis. One method of treating 
stenosis consists of placing reinforcement devices, commonly called "stents," inside the veins or 
arteries to be reinforced. The purpose of the stents is to prevent a narrowing of the vessel at the 
location where it is positioned and/or to repair or reinforce the vessel at that location. 

Two positioning techniques are currently possible: percutaneous positioning using the 
method developed by Seldinger, or positioning after having exposed and surgically opened the 
passageway. 

Practitioners frequently have to operate on vessels of the human body (positioning 
endovenous filters, bypassing arteries affected by atherosclerosis, etc.). 

The operation sometimes requires the insertion of a stent. This is often the case when 
clearing arteries with a dilation balloon or a boring device. 

A stent is a reinforcement inserted percutaneously (under semi-percutaneous) inside the 
vessel. Its function is to serve as a support to prevent the vessel from suddenly closing down, to 
keep part of the wall which has detached during the procedure held against it, or to prevent future 
occlusion of the vessel upon progression of the atheromatous disease. 

Stents have become widely used in recent years. They appear to be particularly effective in 
the large vessels. 

Stents are usually made using a mechanical system which expands once it is put in place. 
The expansion is either spontaneous (elastic systems) or mechanically forced (expansion with a 
dilation balloon). 

Today, stents can be used only in the straight portions of vessels simply because they 
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cannot be connected with branching vessels due to their cylindrical form. 

To reinforce a bifurcating vessel, the practitioner can do no more than place a stent in each 
off-shooting branch, leaving the "juncture" of the branches unprotected despite all the 
disadvantages and dangers that may involve. 

Furthermore, if the stent inserted is no longer adequate, and if a new operation has to be 
performed either upstream or downstream from the device already in place, the operation is 
particularly delicate given that, in practice, an existing stent cannot be removed nor connected 
with another one. 

The purpose of the invention is to solve the problems described above. 

Accordingly, the device for reinforcing vessels of the human body is 
of the type that comprises an elongated armature that presses against the inside wall of the vessel 
to be reinforced and that generally has the shape of a helicoidal curve. According to the invention, 
the device is characterized in that the device comprises, at a point along its length, spirals formed 
to allow two correspondingly formed spirals of another device, designed to be connected with the 
first at the location of said formed spirals of the other device, to lock onto said spirals, with a 
view to making continuous junctions, ie. connections, between at least two such devices. 

According to one embodiment which can often be used, the above-mentioned specially 
formed spirals of one and/or the other device to be connected are of a larger diameter than the 
other spirals. 

The invention, its implementation and its applications will become more clearly apparent in 
the following description referring to the attached drawings in which: 

Figure 1 shows an overall view of a bifurcation of vessels fitted with stents according to 
the prior art; 

Figure 2 shows an overall view of how the same bifurcation can be fitted with 
reinforcement devices designed according to the invention; 

Figure 3 shows the system of figure 2 with the devices locked in place; 

Figure 4 shows the use of a particular spring in relation with a lateral branching; 
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Figure 5 is a view of the particular spring of figure 4 but from a different angle, the spring 
having been turned approximately 90° around its axis; 

Figure 6 shows two devices, one of which is designed to form an extension of the other; 

Figure 7 shows the two devices of figure 6 in the position where the extension is in place. 

Referring first to figure 1, a vessel bifurcation is shown that could, for instance, represent 
an aorto-iliac bifurcation. 

The overall bifurcation, identified as 1, would thus consist of the junction between the 
aorta 2 and the respective left 3 and right 4 iliac arteries. 

Supposing a problem of stenosis is encountered at this location, reinforcement "stents" 
identified respectively as 5, 6 and 7 can be used in the areas to be protected. These stents are 
positioned as indicated previously. They consist of sleeves of an appropriate diameter and are 
either elastic or non-elastic depending upon the positioning techniques used. 

The three reinforcement devices 5, 6 and 7 leave unprotected the center of the bifurcation 
1, which is particularly exposed especially considering the pressures which cart occur at the open 
ends 5a, 6a and 7a of the devices 5, 6 and 7. 

Now referring to figure 2, we will explain how a perfected device according to the 
invention makes it possible to perfectly reinforce the bifurcation without creating constraints at 
the point of juncture. 

Referring to figure 2, note that the system of the invention to be positioned comprises two 
reinforcement devices, 8 and 9 respectively. 

Reinforcement device 8 is in the form of a spiral-coiled spring comprising two parts: part 
10 which follows a helicoidal curve of a given diameter that closely corresponds to the inside 
diameter of the left iliac artery 3 and a second part 1 1 , coiled in a helicoidal curve of a larger 
diameter corresponding to that of the aorta 2. 

The second device 9 is also in the form of a helicoidal spring comprising a first part 12 
that is coiled in a spiral of a diameter closely matching that of the iliac artery 4, said part 12 
ending in two spirals forming part 13, which is of a diameter equivalent to part 11 of device 10. 
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It is hence understood that one can assemble device 9 with device 8 as suggested by arrow 
14 and illustrated in position in figure 3, such that spirals 13 coincide with the base part of spirals 
11, spirals 13 locking with spirals 11 and the entire bifurcation thereby being ensured in optimal 
conditions, including at the juncture. 
5 The device can be positioned, for example, in the following way. 

Reinforcement device 8 is inserted through a puncture or an incision in the left femoral 
artery, its position being adjusted with fluoroscopic monitoring. The placement is achieved inside 
an appropriate catheter, the spring device being in a compressed position and blocking itself into 
position as it expands at the desired location once unsheathed and released in place. 
10 The device thus being in place in the position illustrated and diagramed in figure 2, the 

second device 9 is inserted through a puncture or incision in the right femoral artery, again using a 
catheter, with the spring being in a compressed position. The device is brought to the point where 
the connection is to be made and is then unsheathed and released such that the spirals 13 expand 
at the location of the two lower spirals of the part identified as 1 1 in the aorta of device 8. Thus 
15 unsheathed in place, the device self-blocks and self-locks, the two parts 8, 9 of the device 
mutually locking together in the position illustrated in figure 3. 

Now referring to figure 4, we have illustrated a particular design of a spring 15 that 
allows for easier locking of a device which must, for example, be placed in a lateral bifurcated 
position. 

20 As can be seen in figure 4, the spring 15 comprises a number of U-shaped loops, identified 

as 16, which leave openings between the spirals and facilitate the introduction of a spiral such as 
spiral 17 extending from a spring 18 that is positioned laterally in a compressed state. 

In the example diagrammed in figure 4, it is supposed that spring 15 has been placed in a 
vessel represented as 19, and that spring 18 has been placed in a smaller lateral vessel 20. Note 

25 that spiral 17 is significantly larger than the spirals of part 18 with a view to facilitating the 
locking of spiral 17 into position in spring 15 and preventing any displacement of the locked 
assembly once in place. 
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Figure 5 represents spring 15 turned approximately 90° in the direction of arrow 21 in 
relation to the position of the same spring illustrated in figure 4. This view is provided to facilitate 
comprehension of how this spring is coiled. 

Referring to figure 6, we have illustrated a reinforcement device consisting of a helicoidal 
5 spring 22 and another spring device 23 intended to constitute an extension of device 22. 

Extension device 23 essentially comprises spirals 24 of the same diameter as that of device 
22 and, at one end, a small number of spirals of a slightly larger diameter. There are two such 
spirals, identified as 25, in the example illustrated. 

In this way, it is understood that the larger-diameter spirals 25 can lock inside the spirals 
10 of device 22 after usual positioning by compressing the spring and unsheathing it in the desired 
position, the first two spirals of the extension 23 being doubled with the last two spirals of the 
previously positioned device 22. 

It is hence understood that, according to the invention, the vessel reinforcement devices 
can be extended if necessary, for example in the event that the atheromatous disease progresses in 
15 a patient already fitted with stents. 

Many forms and variations of the embodiment of the "springs" constituting the 
reinforcement devices of the invention can, of course, be imagined and used. 

The devices are preferably made of biocompatible steels with a high elasticity and elastic 
stress limit particularly such as special steels with a high cobalt or chromium content 
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CLAIMS 

1. Device for the reinforcement of vessels in the human body of the type that comprises an 
elongated armature that presses against the inside wall of the vessel to be reinforced and that 
generally has the shape of a helicoidal curve, characterized in that the device (8, 15) comprises, at 
a point along its length, spirals (11, 16) formed to allow two correspondingly formed spirals (13, 
17) of another device (9, 18) designed to connect with the first at the location of said formed 
spirals (13, 17) of the other device (9, 18) to lock onto said spirals with a view to achieving 
continuous junctions between at least two such devices (8, 9; 15, 18). 

2. Device of claim 1, characterized in that the specially formed spirals (13, 17) of each of the 
devices to be connected are of a larger diameter than the other spirals. 

3. Device of claim 2, characterized in that in the realization of a Y branching, the first device (8) is 
formed with spirals 1 1 of a diameter corresponding to that of the main vessel (2) which it must 
support and has extending spirals (10) of a smaller diameter corresponding to that of a branching 
vessel (3) which it must support, and the second device (9) consists of a small number of spirals 
(13) of a diameter corresponding to that of the main vessel (2) and consecutive spirals (12) of a 
smaller diameter corresponding to that of the second branching vessel (4) to be supported, said 
larger-diameter spirals (13) of the second device (9) locking onto the corresponding-diameter 
spirals (11) of the first device (8) at the location of the bifurcation and of the change in diameter 
of the spirals of the first device (8). 

4. Device of claim 1 or claim 2, characterized in that in the case of adding an extension (23) to a 
device (22) already in position, the extension device comprises, at its head, at the location where 
it must lock onto the end of the first device, a small number of spirals (25) formed so as to lock 
onto said end of the first device. 

5. Device of claim 4, characterized in that said formed spirals (25) of the second device are of a 
larger diameter than the first device (22). 

6. Device of any of the foregoing claims, characterized in that it is made of a self-expanding, 
biocompatible "spring" metal with a high elasticity and elastic stress limit, such as a steel 
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containing cobalt and chromium. 

7. Device of any of the foregoing claims, characterized in that the spirals of the devices are at least 
locally formed (16) in a special manner so as to facilitate a mutual locking of the spirals of the two 
devices connected. 
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[figure 3] 

FIG. 3 

[figure 6] 
FIG. 6 

(figure 7] 
FIG. 7 
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1 

L 1 invention a pour objet des perf ectionnements aux 
dispositifs pour le renfort de vaisseaux du corps humain, en 
particuliex pour le traitement de la stenose. 

II peut se produire, notamment chez les personnes 
agees, des retrecissements des vaisseaux sanguins, arteres ou 
veines, creant~des problemes de circulation graves tels 
notamment qu' atherosclerose ou phlebites* Une inethode de 
traitement des stenoses consiste a installer a 1 ' interieur des 
veines ou arteres a renforcer, des dispositifs de renfort 
communement designes par le terme "stents" qui ont pour objet 
d'eviter le retrecissement du vaisseau a I'endroit ou le 
dispositif est pose, et/ou de reparer ou renforcer le vaisseau 
a cet endroit. 

A l'heure actuelle, deux techniques de pose sont 
possibles,- soit Tine pose par voie percutanee en utilisant la 
methode developpee par Seldinger, soit pose apres avoir denude 
et ouvert chirurgicalement la voie d'acces. 

Les praticiens doivent frequemment intervenir sur 
les vaisseaux du corps humain (pose de filtres endoveineux, 
recanalisation des arteres atteintes d 1 atherosclerose, etc). 

II est parfois necessaire de completer le geste 
operatoire en posant un "stent", Ceci est souvent le cas pour 
les desobstructions arterielles qui se r6alisent avec 
differents materiels du type ballon de dilatation ou systemes 
d'usinage. 

Un "stent" est un renfort mis en place par voie 
percutanee (sous semi-percutanee) a 1* interieur du vaisseau. Sa 
fonction est de servir d'etai pour I'empecher de se refermer 
spontanement, ou bien de maintenir plaquee sur elle meme une 
partie de la paroi qui s'est detachee pendant la procedure, ou 
bien encore de prevenir 1* occlusion future du vaisseau suite a 
la progression de la maladie atheromateuse. 

L 1 utilisation des "stents" s'est generalisee ces 
dernier es annees ; ils se montreraient particulierement 
ef f icaces dans les "gros conduits" . 

Les "stents" sont realises le plus souvent a partir 
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d'un systeme mecanique qui s'expanse une fois sitae a 1'endroit 
de 1' utilisation. L 1 expansion est soit spontanee (systemes 
elastiques) , soit forcee mecaniquement (expansion avec un 

ballon de dilatation) . 

L« utilisation des "stents" est aujourd'hui limitee 
aux parties droites des vaisseaux du simple fait de leur forme 
cylindrique qui ne permet pas de raccordement avec des 
derivations . 

Pour renforcer un vaisseau presentant une 
bifurcation, le praticien en est reduit a placer dans chaque 
branche de la derivation un "stent", laissant le "carrefour" de 
la derivation non protege avec tous les inconvenients et 
dangers que cela peut entrainer. 

En outre, si le "stent" qui a ete pose n'est plus 
suffisant, etou'il faut reintervenir en amont ou en aval du 
dispositif deja en place, !• operation est particulierement 
delicate, un "stent" pose ne pouvant en pratique etre retire e- 
ne pouvant non plus etre raccorde avec un autre. 

L ' invention a pour objet de repondre aux problemes 

ci-dessus poses. 

A cet effet, le dispositif pour renfort de 
vaisseaux du corps humain du type comprenant une armature 
allongee epousant la paroi interne du vaisseau a renforcer en 
suivant la forme generale d'une courbe helicoidale se 
caracterise conformement a 1' invention en ce qu'en vue de 
permettre de realiser des jonctions continues, c'est-a-dire des 
raccordements, entre au mo ins deux tels dispositif s, le 
dispositif comoorte en un point de sa longueur des spires 
conformees pour permettre le verrouillage, sur ces spires, de 
spires conformees en correspondance d'un autre dispositif 
destine a etre accouple au premier a la hauteur desdites spires 
conformees de cet autre dispositif. 

Selon une realisation qui pourra souvent ..etre 
utilisee, les spires specialement conformees precitees de l'un 
et/ou de 1' autre des dispositif s destines a etre accouples on" 
un diametre plus grand que celui des autres spires. 
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L 1 invention, sa mise en oeuvre et ses applications 
apparaitront plus claixement a l'aide de la description qui va 
suivire faite en reference aux dessins annexes dans lesquels : 

La figure 1 montre de f a<?on schematique une 
5 bifurcation de vaisseaux equipes de "stents" selon l'art 
anterieur ; 

la figure 2 montre de fa<;on schematique comment la 
meme bifurcation pourra etre equipee de dispositifs de 
renforcement con<?us selon l 1 invention ; 
10 la figure 3 montre le systeme de la figure 2 avec 

les dispositifs verrouilles en place ; 

la figure 4 montre 1 1 utilisation d'un ressort 
particulier en relation avec une derivation laterale ; 

la figure 5 est une vue du ressort particulier de 
15 la figure 4 mais vu selon un autre angle, le ressort ayant ete 
tourne d 1 environ 90" selon son axe ; 

la figure 6 montre deux dispositifs dont I'un est 
destine a former rallonge pour 1' autre ; 

la figure 7 montre les deux dispositifs de la 
20 figure 6 dans la position ou la rallonge est en place. 

En se referant tout d'abord a la figure 1, on a 
montre une bifurcation de vaisseaux pouvant par exemple 
representer la bifurcation aorto-iliaque . 

La bifurcation reperee 1 dans son ensemble serait 
25 done constitute par la jonction de l'aorte 2 aux arteres 
iliaques respectivement gauche 3 et droite 4. 

Supposant qu'un problerae de stenose est rencontre a 
ce niveau, on peut disposer au niveau des endroits a proteger 
des renforts dits "stents'* references respectivement 5, 6 et 7. 
3 0 Ces "stents" sont mis en place comme il a ete indique 

precedenuuent. lis sont constitues de manchons de diametre 
approprie, et sont elastiques ou non elastiques selon les 
techniques de mise en place utilisees. .... 

Les trois dispositifs de renfort 5, 6 et 7 laissent 
3 5 sans protection le centre de la bifurcation 1 lequel est 
particulierement expose compte tenu notamment de tensions 
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pouvant apparaitre au niveau des extremities d'ouverture 5a, 6a, 
7a des dispositifs 5, 6 et 7. 

En se reportant malntenant a la figure 2, on 
expliquera comment peut etre constitud un dispositif 
5 perfectionne de l 1 invention lequel permettra d'equiper 

parfaitement la* bifurcation sans creer de contraintes au niveau 

de la j one t ion. 

En se referant a la figure 2, on apercoit -que le 
systeme qui va etre mis en place conformement a 1 ! invention, 
10 comprend deux dispositifs de renfort references respectivement 
8 et 9. 

Le dispositif de renfort 8 se present e sous la 
forme d'un ressort enroule en helice comportant deux parties, a 
savoir tine partie 10 suivant une courbe helicoidale d'un 

15 diametre donne correspondant sensiblement au diametre interne 
de l'artere iliaque gauche 3 et une seconde partie 11 enroulee 
selon une courbe helicoidale d'un diametre plus .important 
correspondant a celui de 1 1 aorte 2 . 

Le second dispositif 9 se presente quant a lui sous 

20 la forme egalement d'un ressort helicoldal comportant une 
premiere partie 12 enroulee en helice suivant un diametre 
correspondant sensiblement a celui de l'artere iliaque 4, la 
partie 12 etant terminee par deux spires formant la partie 13 
d'un diametre equivalent a la partie 11 du dispositif 10. 

25 ' On comprend done que I'cn puisse assembler le 

dispositif 9 sur le dispositif 8 comme suggere par la fleche 14 
et comme illustre en position a la figure 3 de fa<?on a faire 
coincider les spires 13 a la base de la partie des spires 11, 
les spires 13 se verrouillant dans les spires 11 et le renfort 

3 0 total de la bifurcation etant assure dans les meilleures 
conditions y compris au carrefour. 

Pour la pose du dispositif, on pourra pro.csder par 
exemple de la fa<?on suivante. 

On introduit le dispositif de renfort 8 a partir 

35 d'une ponction ou d'une incision da l'artere femcrale gauche ; 
on regie la position sous controle f luoroscopique . La raise en 



2678508 



5 



10 



olace s'effectue dans un catheter approprie, le dispositif 
ressort etant en position comprimee et venant s « auto-bloquer en 
s'expansant a l'endroit voulu une fois relache et largue en 
place. 

Le dispositif etant ainsi en place dans la position 
illustree et schematisee a la figure 2, on introduit le 
deuxieme dispositif 9 a partir d'une ponction ou incision de 
l'artere femorale droite, toujours au moyen d'un catheter le 
ressort etant en position comprimee. Le dispositif est aciene 
juqu'au niveau ou la connection doit se realiser et il est 
largue et lache de facon que les spires 13 viennent s'expanser 
au niveau des deux spires inferieures de la partie references 
11 situee dans l'aorte du dispositif 8. Ainsi largue en place, 
le dispositif vient s« auto-bloquer et se verrouiller, les deux 
15 parties 8, 9 du dispositif s • auto-bloquant mutuellement dans la 
position illustree a la figure 3. 

En se reportant maintenant a la figure 4, on a 
illustre une conception particuliere d'un ressort 15 pouvant 
permettre un verrouillage plus aise d'un dispositif par exemple 
20 devant etre place en fonction bifurquee laterale. 

Comme on le voit a la figure 4, le ressort 15 
comporte un certain nombre de boucles telles que references 16 
en forme de U qui laissent des ouvertures entre les spires et 
facilitent 1 ' introduction d'une spire telle que la spire 17 de 
25 depart d'un ressort 18, introduite en place lateralement a 
l'etat coraprime. 

Dans l'exemple schematise a la figure 4 , on a 
suppose que le ressort 15 etait place dans un vaisseau 
schematise 19 et que le ressort 18 etait place dans un vaisseau 
3 0 lateral plus petit 20. On reraarque que la spire 17 est 

nettement plus large que les spires de la partie 18, ceci en 
vue de faciliter le verrouillage de la spire 17 en position 
dans le ressort 15 et a prevenir tout deplacement de 1.' ensemble, 
ainsi verrouille lorsqu'il est mis en place. 
3 5 a la figure 5, on a represents le ressort 15 toume 

d' environ 90* dans le sens de la fleche 21 par rapport a la 
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6 

position du mene ressort illustre a la figure 4, et ceci de 
fagon a mieux comprendre la forme d 1 enrbulement de ce ressort. 

En se referant a la figure 6, on a illustre un 
dispositif de renfort constitue par un ressort helicoldal 22 et 
en 23 un autre dispositif de ressort destine a constituer une 
rallonge du dispositif 22, 

Le dispositif 23 formant rallonge comporte 
essentiellement des spires 24 de mime diametre que celui du 
dispositif 22 f et a une extremite, un faible nombre des spires, 
par exemple deux dans I 1 exemple illustre, spires referencees 25 
d'un diametre legerement plus important: 

De cette fatpon, on comprend qu'il est possible de 
verrouiller les spires 25 de plus grand diametre a I'interieur 
des spires du dispositif 22 apres mise en place habituelle sous 
compression du ressort et larguage dans la position voulue, 
avec recouvrement des deux premieres spires 25 de la rallonge 
23 avec les deux demieres spires du dispositif 22 precedemment 
en place. 

On comprend que de cette maniere, il est possible 
selon 1 T invention de rallonger des dispositif s de renforcement 
des vaisseaux en cas de besoin, par exemple dans le cas d'une 
progression de la maladie atheromateuse d'un patient deja 
equipe de "stents". 

Bien entendu f de nombreuses formes et variantes 
possibles dans la realisation des * "res sorts" qui constituent 
les dispositif s de renforcement confonnes a 1' invention peuvent 
etre imaginees et utilisees. 

De preference, on utilisera pour constituer des 
dispositifs des aciers bio-compatibles a bonne memoire 
elastique tels notamioent que des acier s speciaux fortement 
charges au cobalt et au chrome. 
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REVENDICAIIONS 

, - D ispositif Pour - "^^T^ 
eor ps numain du type "^^^ e n suivant Xa forme " 
la parol Sterne du ^T^^^UriM en ce au.en vue 
generaie d'una cou* b e ^^^;. ons continU es entre au moms - 
de permettre de realise *" =>£*^ le disp ositif <8, 15) 
d eux tels dispositifs (8- » ■ ^ es l4) 

oom porte en un point ^^^/sur ces spires, deu* 
conferees pour **™*^^ ce (1S> 17, d'un autre 
spires conformees en corr P le a u premier a la 

dispositif (9, M) ! ^ P 17) d e cet autre 

LLur desdites spires conformees (13, 

=Pi res - a «lon la revendication 2 caracterise 

3 - oisposrtif ^-^ sation dlun embr ancneme„t en 
en ce ^e da»s le cadre de a rea ^ ^ ^ % , 

Y, le premier dispositif (8) as vaU seau 

premier diametre corr< ^ p3X des spires 

principal (2) doit etayer et = P , celui d .un 

d-un diametre Pl«.«^^ I le second dispositif 
vai sseau derive (3, «. il ^ ^ (13) de diametre 

,o, se compose d'un faiile nombre ce sp s 
Hspondant . oelui ^^-^ii:' correspondent * 
eonsecutives (12, d'un diametre plus spires 
celui du second vaisseau ^J'J dispositif C> -nant se 
(M) de diametre supeneur ""^.J^ cocresP ondant du 
verrouiller sur las spires (11) bifurcati cn et du 

pt emier dispositif (8, .1 «*» ^ disposit i £ .„ , . 

changement de diametre des spires d P on , ou la 

4 . Dispositif selon la rev 

en ce one cans le =as 
revindication 2, ~ dispositif deja en pUce 

en place d'une rallonge (2.) d un 
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diwo.lt"- - la reve ndication 4 caracttri.* 

5 - Dispositif seion .. con d dispositi* 

(25) conforaees du secona ^ 

r:^-T- - — - ^ disposi " 

(22) ' • ^itif seion 1-une des revendications 

6 - Dxsposxtxf se -° constit ue en acier a 

^^^rasSre ^-expansible at bio-co m patible 

4 IcierTa^e au cobalt * au 

tel notaioment au un acxer reV endicatxons 

7 - Disposxtxf selon 1 ^ dispositifs 
precedentes caracterise en ce que les p particu liere 
sent au *oins locale»ent ~»*~^ 6 ^ Ls spires de 

de maniere a faciliter un verrouxllage » 
deux dispositifs connectes. 
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